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Rationale
• Silver nanoparticles (AgNPs) are being incorporated into 
numerous products and applications.
• The safety of these NPs need to be evaluated.
• Poor correlation between in vitro and in vivo 
methodologies has given rise to the need for an 
enhanced in vitro model.
• The goal of this study was to determine how dynamic 
flow impacted the AgNP-cellular interface.
• Human lung, A549 cell model
• 5 and 50 nm, citrate coated AgNPs: Purchased from 
nanoComposix
• Exposure under both static and dynamic conditions and 
evaluate NP deposition and cellular response.
Fig 1: Experimental 
Approach
• AgNP cellular deposition significantly decreased within a dynamic flow 
environment.
• A549 viability and stress correlated to deposition rate.
• These results demonstrate how the physiological influence of flow impacted 
the efficacy of AgNP safety assessments. 
Methodology
Conclusions
Results
Fig 3: TEM of the (A) 5 nm and (B) 
50 nm AgNPs. (C) The UV-VIS 
spectrum of the AgNPs.
Fig 4: AgNP deposition was a 
function of size and flow. 
Fig 6: Stress 
activation (Reactive 
oxygen species) 
following AgNP
exposure.
A549 response 
correlated with 
deposition, which 
varied with flow.
Fig 5: A549 viability following (A) 5 
nm and (B) 50 nm exposure.
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Table 1: AgNP Characterization 
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Fig 2: Establishment 
of dynamic flow 
through the use of a 
peristaltic pump
3 0 0 4 0 0 5 0 0 6 0 0 7 0 0
0 .0
0 .5
1 .0
W a v e le n g th  (n m )
A
b
s
o
r
b
a
n
c
e
 (
a
.u
.) 5  n m
5 0  n m
A B C
Size (nm)
Water Media Water Media
5 nm 5.3 ± 1.4 8.7 ± 0.9 19.3 ± 2.5 -27.7 ± 1.1 -10.6 ± 0.8
50 nm 52.6 ± 6.9 78.6 ± 3.0 89.3 ± 2.2 -30.4 ± 1.7 -9.2 ± 0.6
Agglomerate Size (nm) Zeta Potential (mV)
